Effect of 2,3,7,8-tetrachlorodibenzo-p-dioxin on benzo(a)pyrene hydroxylase activity in embryos of the Japanese medaka (Oryzias latipes).
When Japanese medaka embryos were exposed to 12 ng/l 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) beginning on the day of fertilization (day 0), benzo(a)pyrene hydroxylase (B(a)PH) activity was induced in the whole embryo 105,000 g fraction by day 5 of development, which coincided with liver development. The induction of B(a)PH activity also coincided with the appearance of 2,3,7,8-TCDD induced hemorrhagic and edematous lesions. B(A)PH induction only occurred in embryos exposed to toxic concentrations (greater than 10 ng/l) of 2,3,7,8-TCDD. B(a)PH induction also occurred in embryos after exposure to 10 ng/l 2,3,7,8-tetrachlorodibenzofuran (TCDF) and 50 micrograms/l 1,2,7,8-TCDD. Both 2,3,7,8-TCDF and 1,2,7,8-TCDD are toxic to Japanese medaka embryos at concentrations that resulted in the induction of B(a)PH activity. B(a)PH activity was not induced by the non-toxic congener 1,3,6,8-TCDD at concentrations as high as 50 micrograms/l. The structure activity relationship for B(a)PH induction in Japanese medaka embryos was similar to that which is observed in other species and biological systems, suggesting that the biological activities of these compounds may also be mediated through the putative Ah receptor in these fish embryos. At 50 micrograms/l, beta-naphthoflavone (BNF) induced B(a)PH activity in Japanese medaka embryos to similar levels as 2,3,7,8-TCDD did at toxic concentrations. However, at 50 micrograms/l, BNF was not toxic to Japanese medaka embryos. Therefore, the induction of B(a)PH activity probably did not directly result in the toxicity observed in these fish embryos after exposure to 2,3,7,8-TCDD.